
A Note To Our Readers

This booklet containsasummaryof the questionsmostoften asked
byconsumers,mcchanics,policy makersandothersthroughoutthestate

as our MinnesotaEthanol Programwas beingdeveloped.

The primary componentsof Minnesota’s ethanol program are:

~ The statewideoxygenatedfuel requirementthat resultedin about
1 0% of the state’sgasolinebeingreplaced by domesticrenewable
ethanol.

~ Fifteen ethanolplants, mostly New GenerationFarmerCoopera-
tives,will producethe ethanolrequiredto cleanup our gasoline.

We areproudthat thisprogramreducesourannualcostof imported
oil by over $100 million, providesover $350 million net annual ceo
nomic benefit to the states economyand providesMinnesota corn
farmerswith benefitsfrom the processingof 80 million hushelsof our
largestcrop.

As the programdevelopedO\ er theyears,wewereconfrontedwith
a variety of economicand policy questionsand many claims about

prol~leiusethanol fuels would create. Our Ethanol I lot Line was
establishedandhasbeenopento the public since1992. We answerall
Hot Line calls on a personal basis and follow up on the problems
expressed. Becauseof theseactivities we learneda great deal about
gasolinestorageandhandling,materialscompatibilityandengineperfor
mance. Today,virtually all gasolinein Minnesotacontainsethanoland
consumersare generally enjoying great performaiice in all types of
gasolineengines,new andold.

Wc hupc that the information pre~e1ltedlin this booklet will put

manyaspectsof the ethanolissuein perspectivefhr you andalsohelpto
answeryourquestionsaboutethanolfuels.

ethan~I
Fuel For Clean Air
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1. Will the useof ethanolvoid my car’s warranty?

Certainly not! When the use of ethanol began in 1979, most
automobilemanufacturersdid notevenaddressalcoholfuels. As soonas
eachmanulacturertestedtheir vehicles, theyapprovedthe useof a 10%

ethanolblend. Today, all manufhcturersapprovethe useoF ethanol,and
someeven recommendethanol use for environmentalreasons. Many

manufacturersdo recommendagainsttheuseof methanol(woodalcohol).

2. Will ethanolwork in fuel-injectedengines?

Absolutely! Ethanolnevercontributedto burning or fouling of port

fuel injectors. Fuel injectorsare manufacturedto veryexact tolerances,so
it takesaverysmallamountof depositsto affecttheefficiencyof aninjector.
Componentsof gasoline,such as olefins,havebeenidentilied ascausing
depositsthat result in fouled injectors. Since1985,all ethanolblendsand

nearlyall non-ethanolgasolineshavecontainedcorrosioninhibitors and
detergentadditives that are designedto preventinjector deposits. These
detergentshavebeenvery effectivein alleviatingthis gasolineproblem.

3. If I useethanol,do I needa gasline anti-freeze?

No! Gas line anti-freezeis alcohol - usually methanol,ethanol,or
isopropyl,which maybeusedup to a .3% level in yourcar’s fuel tank. All

alcoholshavethe ability to absorbwater,andthereforecondensationin the
fuel systemis absorbedanddoesnot havethe opportunityto collect and
freeze. Since an ethanolblend containsup to 10% ethanol,it is ableto

absorbmore water than a small bottle of methyl or isopropyl alcohol,
thereforeeliminatingthe needandexpenseof addinga gasline anti-freeze.

4. Won’t ethanolburn valves?

Ethanol will not burn valves. Ethanol burns cooler than gasoline.
Many Ngh-poweredracingenginesusepurealcohol for that reason.

5. Will ethanolhurt my older enginedesignedfor leadedgas?

No. Theconcernaboutolderenginescameaboutbecauseof the lead

phase-out. Lead oxidesthat were formed duringcombustionprovideda
cushionthat reducedwearon non-case-hardenedhpopet stylevalve seats.
Therefore,it is the absenceof lead,not the presenceof ethanol,that is of

concern.
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6. Does ethanol lead to plugged fuel filters?

Ethanolcanloosencontaminantsandresiduesthat haveheenclepos

ited hy previousgasolinefills. Thesecan collect in the fuel filtcr. ihis

prohlemhashappenedoccasionallyin oldercars,andcaneasilyhecorrected
by changingfucl filters. S)mptomsof a pluggedfuel filter will be hcsitation,
missing,anda lossof power. Onceyour car’s fucl systemis clean,you may
note improvedperformancc

7. Why do somemechanicssay not to useethanol?

A mechanic who says not to use ethanol does not have correct
information.Ahout theonly thingmostpeople(includingmanymechanics)
know ahoutgasolineis that someof it is hlendecfwith ethanol.When there

appearsto he a fuel-relatedprohlem~with an engine,somemechanicswill
immediatelyask if ethanolhasheenused.Onereasonethanol fs suspected
is that in many statesit is the only gasolinecomponentthat requiresan

identifying lahel.

8. Do we still needleadedgasoline?Why not?

Theavailability of tetra-eth~I leadin gasolineis prohihitecfby federal
law. Fhereare additivesavailable to replacethe “cushion” value of lead-

oxide for older engineswith non-hardened‘popet stylevaLesystems. A
leadreplacementmay only he necessarywhensuchan engineis operated
underheavyload or veryhigh speedconditions.

9. Can ethanolbe usedin dieselengines?

Ethanol alone doesnot mix well with diesel fuel but 300 hussesin
Stockholm, Sweden are currently running on pure ethanol. [thanol
combinedwith a specialadditive is being testedin a blend with dieselfuel
in Chicagobusses. Preliminary data on this hlend indicatessignificant

reductions~ particulatematterandcarbonmonoxide. Improvementsin
cold weatherstartingcharacteristicshavealso heenobservedwhenthisnew

product is combinedwith petroleun~dieselfuel.

10. Can I useethanolin niy ATY andchainsaw?

Yes. An ethanolblendma~he usedanywherethatunleadedgasoline
is used.Nationwidfetherearefbrmers,cities,counties,andruralelectricco-

op fleets,plussnowmobileracers,fishingguidesandvirtually everybodyin
Minnesotausingethanolhlendsexclusivelywith no performanceproblems.

11. If ethanolcanbe usedin outboardmotors,why do some of
the ownersmanualssaynot to useit?

WhenthesecautionaOstatementswere first put in theownersmanu-

als,therewasconfusionwith methanol,andalsoaconcernaboutthe quality
controlof etl~ai~ol,whichwasproducedby abrand-newandrapidly growing
industry. Sinceboatsare usuallyin closep~omity towaterandoftenstored

outside,therewasconcernabout“phaseseparation”if the fuel wascontami-
natedwith excessivewater. All marinemotormanufacturersnow approve
the useof 1 0% ethanolblend.

12. W at testinghasbe n done vith ethanolmis all engines?

A numberof testshavebeendone. Oneof them wasdoneat the 1 ake
Area Vo lech at Watertown,SouthDakota;wheretheyputa lifetime of use
on seven different models of small utility equipment. They acquired

matchedsetsof each of the sevenmodels,andran oneon an ethanolblend
andtheotheron anunleadedgasoline.After eachtest,eachmotorwastorn
down for laboratoryanalysis. The mostsignificant differencewasthat the
ethanolblendengineshadslightly fewercarbondeposits.1 heDetroit Lakes

I echnicalCollege at Detroit Lakes, Minnesotastudiedthe “1 lydroscopic
effects of a marineenvironmenton ethanolblendedgasoline”, and con
eluded that the amount of \vater an ethanolblend will absorbfrom the
atmosphereis minimal, andshouldnot be a concern.

13. What is phaseseparation?

When a 10% ethanolblend is contaminatedwith oser .5% water,the
ethanoland watermixturewill separatefrom thegasolineandfall to thebottom

of thegastank. Ihis is an inconvenience,becausethe fuel systemmust then be
drainedand newfiacl added.Beforeusingethanolblendedfuel for thefirst time
in anoldersmallengine,it is recommendedthat all waterberemovedfrom the
tank.Sincemanyoutboardfmotorcarburetorproblemsresultfrom waterin the
fuelsystem,continuoususeof anethanolblendcanl)res’e1~tsvateraccumulation
andl em neccssaiymaintenance.
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14. Will two-cycle oil separatefrom an ethanol-blendedgasoline?

No, onceproperlymixed, all approvedtwo-cycleoils will remain in
solutionwith an ethanol-blendedgasoline.

15. Does ethanolmakegasolinego bad in storage?

No! Storageproblemsareprimarily causedby the storageconditions
and the chemical compositionof the gasoline itself. Whetheryoo use
ethanolblendsor not, avoid carryinggasolineover from oneseasonto the
next. Don’t fill a storagetank at the endof theseason. Fiy to run the tank
dry in your seasonalequipmentbeforeit is time for storage. If this is not
practical, store your gasolineaccordingto the recqpy~çp~ationsin the
“Storing Gasoline”factsheeton page22 and 23.

16. Is ethanol-blendedgasolinemorecostly than petroleum

gasoline?

No! Ethanol-blendedgasolineis generally available to marketersat a
lower cost thanpetroleumgasoline(petro-gas)of thesameoctane.After the
federalethanoltaxcreditis applied,thecostof ethanoltomarketersisaboutthe
sameasRegularUnleadedgasolineandoftenless.Ethanolis relativelyinexpen-
sive to blendersandcanincreasetheoctanevalueof gasolineconsiderably.

Octaneis a measureof gasoline’sresistanceto burn prematurelyunder
highcompressioncausinganengmeto“knock” or “ping” underload. Formany
yearsgasolinequality,andthereforeits price,hasbeenexpressedin termsof its
octaneor “anti knock” rating. “The higherthe octanethe higherthe price.” In
some marketsethanolis found only in high octane(higherpriced) gasoline.
Thismadesomepeoplethink ethanolblendsweremoreexpensive.

In mostmarketsthe standardgradeof gasoline“regularunleaded”has
an octanerating of 87. Mid-grade gasolinesometimescalled “Unleaded
Plus” (89 to 90 octane)and Premium (91 or higher octane) are usually
offered at wholesaleand retail outlets for a higher price than Regular
Unleaded.Thewholesalepricepergallonof UnleadedPlus (89-90octane)
gasoline may he 3~to 5~higher than RegularUnleaded(87 octane).
Premium gasoline(91 octane) at may he priced 3i1 to 5~higher than
UnleadedPlus.

The standard“blending octane value fbr ethanol is about ii 3.
Normally onegallon of ethanolblended with 9 gallonsof petro gas raises
the octaneof the 10 gallon blendto thenextgradelevel. Forinstanceafter
blending9 galIonsofpetro-gaswith onegallonof ethanol,RegularUnleaded
(87 octane) becomesUnleaded Plus (89-90 octane) andUnleadedPlus
beconiesPremiurn (91+ octane). Consequently,marketerscanoften buy
89-90octaneUnleadedPlusethanolblendedgasolinefor thesameprice,or

less than theywould haveto payGr 87 octaneRegularUnleadedpetro-gas.
In orderto produceRegularUnleadedgasolinewith ethanol,ablender

musthaveaccessto an84.5 octane(or “sub octane”)gradeof petro-gas.In
somemarketssuboctanegasolineis notmacicavailableto blenders.In these
locations, RegularUnleaded (the lowest price grade gasoline with the
highestsalesvolume)doesnotcontainethanol.In marketswheresuboctane
gasolineis available,however,ethanolblendedRegularis usuallylesscostly
thanpetro-gasRegular.

ftc factorsdiscussedabovemaynotbeapparentto consumersoreven
to some retailers. But contrary to a common rumor, ethanol blended
gasoline(whereavailable)is almostalwaysless costlythanpetro-gasof the
sameoctane.

17. If the priceof corn goesup, will ethanolbecomenon-
competitivewith gasoline?

Cornpricesandoil pricescanhevolatile. Periodswhencornpricesdrove
ethanolpricessignificantlyhigherthangasolinehavebeenveiyshortandrare.
Distillersgrainsandglutenfeedarehigh-proteinfeedsthataretheco-products
remainingwhenthe starchportionof the cornkernel is madeinto ethanol.
lherefore,whenthe priceof corn is high, a greaterportionof the processors’
costscanberecoveredthroughthesaleof protein feeds.Unusualfactors,such
asdroughtor flood, couldhaveshort—termimplicationsfor theethanolindustry.

18. Will etf anol everhe producedascheaplyasgasoline?

Yes, but ethanolshould be comparedwith other high octanecompo-
nentsof gasoline,ratherthanwith gasolineasa whole. In fact, technology
is constantly reducingthe environmentaland monetarycost of ethanol
production. Since ethanolreducesexhaustemissionsfrom cars,and is a
domesticallyproduced,renewableGel it providesbenefitsthat gasoline
nesercan. Accordingto recentstudiesthe petroleumindustryhasenjoyed
manyyearsof largetaxbreaksandsubsidies.Studiesalsosuggestthatcosts
of air andl water pollution andof our military presencein the PersianGulf
should heattributedto the overallcost of gasoline.On the otherhand,corn
and ethanol production are becoming more efficient and less energy
intensiveeachyear. Whentheconversionofcelluloseto ethanolisperfected
the cost of ethanolproductionis expectedto declinedrastically. Perennial
fiber cropsandsolid wastewill thenbe usedto produceethanol.

9 I,.w r rb ~vd’ 1~mc s~rf~ .Fa iotm he’n hep~c’~ofce—r’

There have been numerous studiesclone on this issue, and the
consensusis that thepriceof cornwill increasefrom4~to6~perbushelfor
every 100million bushelsof cornused.Theethanolindustryusesabout600
million bushelsof corn,or about7% of our anriual corncrop. Priceresponse
will vary accordingto cropprospects,carry-overlevelsandglobal supply
andl dcmandl.
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20, Shouldn’t we be usingour corn f r ~oodI s ad of fuel?

~Ihe U.S. historically has a surplusof corn, as much as five billion
bushelsin 1988. Today,many farmersarc loosingthcir busincsscshccausc
largcsurpluscsIcad to low croppriccs. World hungcris morcthc rcsultof

politicsandpolicics,thanashortagcof food. In cthanolproductiononlythc
starchportion of the kernelis convertedto ethanol. Whatremainsis all of
thc vitamins,minerals,protein, andfiber, along with high energycorn oil.
Much of the world’s populationsuffersfrom proteinandvitamindeficien-

cies. Many peoplesufferfrom hungernotbecausethereisnt enoughfood,
hut becauseof economic,political and transportationharriers. The devel-
opmentof renewableenergysourceslike ethanolcan makeenergymore
availableto remoteareasof theworld. Thatshouldmakeit easierto get food

to isolatedpeople.

21. How mu ‘h If our e hanoi is i rported?

Thereis currently a limit of about 7% of our total ethanolsupply that
is allowedtocomeinto thiscounti3 duty-free. Theactualamountimported
is much less than 7%. ftc U.S. hasgenerallybeena net exporter of fuel

ethanol.

22. how much o our oil is ‘mported?

TheU.S. Departmentof Fnerft calculatesthat over54%of our oil was

importedin 1998and that importswill likely riseevenhigher in the future.
A 1995 USDA studystatedthat, sincemost ethanolplantsare operatedon

coal andnaturalgas,onegallon of ethanolcanactuallyreplacesevengallons

of imported crudeoil.

24. W y doesthe national nedk seemto refer to meth’inoi more
o 1� than etF~10 ?

Methanolhasbeenusedasaracingfuel formanyyears. Methanolismade
from naturalgaswhich is mined from ancientdepositslike coal andoil. The

methanol industryis larger, older and betterestablishedthan the ethanol
industry,which gives it the experience,the Political clout,andthe budget to
generatemorenewsitems. in addition,methanolhasnotbeensubjectto the

samemisinfhrmationcampaignwhich maskedethanol’smanybenefits.

25 have her beenefft r s to mandae he useof ethanol?

in additionto the CleanAir Act Amendmentsof 1990,Denver,Phoenix,

Albuquerque,andLasVegasarecities thathavesuccessfullymandatedtheuse
of oxygenatedfuel to helpsolvetheircarbonmonoxideproblems.Much of that
marketis usingethanolblends,whichcontainup to 3.5%oxygen. Minnesota
is thefirst stateto requiretheuseof oxygenatesin \‘irtually all gasoline.Ethanol
hasbeenthe only oxygenateused in the Minnesotamarket.

26 Do somesta eser it iragethe c t. e t ient f ~ti ethanol
nidu, try? DoesThure.sota?

Many stateshavemdividual state tax exemptionsfor ethanolblendsor
financial incentives fhr the ethanol industry, or a combination of both.

Minnesotano longerprovidesany statetax exemptionfhr ethanolblendsbut
doespros’idea producerpayiucntof 20C pergallon to Minnesotaproducers
who makeethanol from agricultural products. f his programhashelpedto
build anethanolprocessingindustryin thestate.Nebraska,southDakota,and

Missourihavefdllowed Minnesota’slead, andp~issecfsimilar legislation. Some

peoplereflr to the state’sprogramas the “MinnesotaModel’. 1 he program
effectively replacedabout 10% of the statesgasoline with ethanolandbuilt

enoughNew Generationf’armer Coopsto provide the ethanolwe use.

23. I haveheardthat ethanol sub mdiesdepleteti ehighway trust

fund. How canthat he justif’ed?

As of January1, 2000, Ethanol blends are exempt from 5.3e of the

1 8.3~federalgasolinetax. I hisdoesreducetheamountof tax collected,but
doesnot reducethe amountthat is allocatedfor the building andmainte-
nanceof roads,sincethe I lighway I rust Fundhasan increasingsurplusof,
now, more than $20billion. Congresshasrealizedthebenefitsof ethanol

to agriculture,theenvironment,andtoour energysecurity,anddetermined
thata taxexemptionforethanolblendsisthesimplestandmosteffectivewa~
to ensurethe continueddeselopmentof a domesticethanolindustry.

27 Ho v do we roy tfot we areno getti ig morethen 10 i~

ethenil?

It is scry easyto blend exactly 10% ethanol,so it is \‘er~unlikely that
it would be misblended. In orderto qualify for the tax exemptions,the law

says that tIle blend mustbe no more than I 0% ethanol,although in some

casesit may he less. I he nlisblendingof ethanol is very rareand always
unintentional.

Jo. I I.



28. Why wasethanollabeledwhen othergasolinecomponents
werenot?

Whcnethanolcameinto the marketin the early80’s, the oil industry

convinced many state legislaturesthat consumersneededto he warned
about the presenceof ethanol in gasolinebecauseit might causeengine
damage.Today, thatfearhasprovento beunfounded;therefbre,neitherthe

federalgovernmentnortheStateof Minnesotarequireethanollabeling. I he
EnvironmentalProtectionAgency (EPA), however,doesrequire that oxy-
genatesbelabeledfor inspectionpurposeswherethey aremandatedby the

CleanAir Act of 1990.

29. What happenswhen thelabel requirementis removed?

Whenthemandatoryethanollabelwasno longerrequiredin Minne-

sota,morestationsstartedsellingethanol,andsincetheydidn’thaveto have

a “warning” label manyactuallystartedto promoteethanolas a “clean air
gasoline”. Consumerreaction to the label removal was virwally non-

existenL

30. Doesethanolhay to it eeteti anol quaity specifications?

Yes. ~lhequalityandcompositionof ethanolisfar moreconsistentthan

that of gasoline.

31 Wheredoesthe etha ol used i Minnesotatoday conic from?

Minnesotanow has1 4 plantsproducingabout200,000,000gallonsof

ethanol per year. One 1 5 million gallon plant is under construction.
Minnesotashouldsoonexceed240,000,000gallonsof ethanolproduction

and may becomean ethanol exporting slate. Since interstatetrade is
protectedin the U.S. theethanolyou buy mayor maynot be producedin

State.

~‘ a’~ ‘ ~ta U’
i y iear?

The statement“pure gasoline” is a marketing ploy. Gasoline is a
complexmixture of hundredsof organichydrocarbonsthatareproducedat
apetroleumrefinery. Gasolinecomponentsare notevenmixed to a specific
“recipe,” hut are blended so that the final product falls within certain

specificationswith the leastcostly ingredientsavailable.

33. Are the major oil companiesagainstthe use of ethanolasa
fuel?

Someare,becauseethanolisdomestic,renewableandadirectcompeti-

tor to the importednon-renewablecrudeoil usedto makegasoline.

34. Are most gasstationmanagersinformed aboutgasoline
composition?

No, most of them are businesspeople,concernedmorewith the daily

lJrol~leiusandchallengesof operatingabusinessratherthanthechemistryof

gasoline.

35. Who determinesthe price of gasolineat my local station?

Everyareahas oneor two gasolineretailerswho are the “leaders” in

settingprices. Otherstationsmayfollow the exampleof the leader.Overall,
gasolinepricesareimpactedby suchfactorsassupply,demand,worldnews,

expectedseasonaldemand,the valueof the dollar,etc. Ethanolblendprices
generallyfollow the price of othergasolines.

36 WherecanI find a stationthat s‘Ils ethanol?

All the stationsin Minnesotadispenseethanolblendedgasoline.

37 Will ethaiol everhe blendedat levelsmorethan 10%?

Brazil sellsa 22% ethanolblend insteadof 10% asa meansto extend

theirgasolinesupplies.Blendingat22%will probablynothappenin the U.S.
until muchmoreethanolis produced,or the next crisis in the PersianGulf
drivesup oil prices. While mostcarsproducedtoday would operateon a
22% blend,testingby the automanufacturerswould occurbefore anynew

fuel formulationcouldbeapprovedandcoveredundertheirwarranties.The
automanufacturershaveno incentive to pursuesuchan effort and the oil
companieswould most likely opposeit.

~8 WU’ z~e~1en1~ iw r et~~ ‘tfai ?

Ethanolis replacingsomemethanolin thewindshieldwashingformulafor
automobilesand is also being usedin the formulation of various household
cleaners.As theseproductsbecomemorewidespreadltheycanhelp reducethe

amountoftoxic chemicalsin domesticuse.Euelethanolmaybecomeacommon
fuel for small aircraftsinceairplanesneedla low volatility, highoctanefuel to

replace leaded “aviation gas”. Othermarketsfor both ethanoland the co-
productsfrom processingare sureto follow.



39 What is UE85~andwhat areuFFVs~? 44. Wit the useof ethanolhdp to preventozonepollutk ~?

E85,ablendof 85%ethanoland only 15%petroleum,ismakingasplash
in the fuels industry. Ihe Iwin Lilies is a U.S. Departmentof Energynational
pilot marketk)r P85. Ihe Stateof Minnesotanow operatesnearly500 [85-

capablesedans,mini\ ansandpickups(knownasflexiblefuel vehiclesorPFVs).
As of fall 1999, 25,000 FPVs werc registeredin Minnesota with 45,000
expectedby mid-2000. fThVsoperateon anyblendof [85 and/orgasohncand

costthesameasgasolineonlymodels.Byearly2000,30metroE85fuelingsites
are expectedwith anotherten siteslocatedthroughoutrural Minnesota.

~LA

40 l)o wehaveany air quaity probkir he e in Mn nesota?

Since the 1970’s the ~1win Cities of MinneapolisandSt. Paul had

experiencedregularviolationsof federalcarbonmonoxide(CO) standards
until Novemberof 1992. Sincethat time,ethanolhasbeenusedexciusisely
in this market to comply with the federal oxygenatedfuel programandno
further CO violations have occurred. Becauseof the reduced CO levels the
EPA has redesignatedthe metro area to “Co attainment status” with the
understanding that the oxy-fuel program is maintained.

41. How doesthe use ethanolredi -‘e exhaist emis ions?

Ethanolcontainsoxygen,soit contributesto acleaner,moreefficientburn

of thegasolinewith lessCOandothertoxicchemicalsin theexhaustemissions.
Fthanolis a simplechemical which, when burned,doesnot produceall the
complex pollutantsandaromaticsformed by the many different chemicals

containedin gasoline.

42. What s an ‘o?ygenated”fue ?

Any fuel that containsO\~gen,and thereforedoesnot needasmuch
oxygenfrom the air to burn cleanly.

4~. Live txygen~lescIm~ed the air in ciFzr 1’I’L ‘

ihirty sevenU.S. cities exceededthe federalcarbonmonoxidestan
dard. ftc Winter of 1992 93 wasthe first year of the oxy fuel program

rec1wredby the [PA. According to the [PA; “siteswhich implementedthe
winter oxygenatedfuels programin 1 992 experienceda significant sus-
taineddownwardshift in ambient ( 0, which was not observedin areas
which did not implementthe program.”

1 he State of Minnesotaconducteda studythat showed thatethanol

blendsin consentionalgasolinedo notincreaseozone. A similarstudywas
donewith reformulatedgasolinein the Chicago/Milwaukeeareaandyielded
the sameresults. Ethanol reducesexhaustVolatile Organic Compounds
(VOC) andCOemissionsfrom vehicles,bothcontributorsto ozoneforma-

tion. A recentreportby th~NationalResearchCouncil (NRC) underscores
the importanceof reducingCO emissionsto combatsmogpollution. The
NRCnotes“as VOC emissionsfrom mobilesourcescontinueto decreasein
the future, CO emissionsmight becomeproportionatelyan evengreater
contributorto ozoneformation.“ Ethanolisa veryeffectivetool for reducing

CO, dueto its high oxygencontent,andcould thereforeplay anevenlarger
role in smogabatementin the future.

45. Vhat is reformulated” gasoline?

Reformulatedgasolineis atermusedto describeagasoline that resultsin
fewer harmful emissions. The oil industry has introduced reformulated
gasolinesin responseto pressutes from stateclean air regulationsand the

FederalC,leanAir Act of 1990. Reformulatedgasoline,ascurrentlyproduced,
reducessomeof the toxic elementsof gasolinethat contributeto smog. EPA
requiredrefhrmulatedfgasolineto containanoxygenate.

46 Do dieselenginespollu e morethangasolineengines?

Ycs, dieselenginescontributeto high levelsof particulate(smoke)and
sulfur emissionsin addition to carbonmonoxide,aromatichydrocarbons
andother toxic emissions.

47. How doesetharol affect globalwarming?

Carbondioxide (CE),) is consideredthe major contributor to global
\varming. [heprocessof ethanolprodluctio1~from cropbiomassgrowneach
year resultsin a net reductionof carbondioxide releasedpermile into the

atmospherecomparedto gasoline. I odaymostethanolis madefrom corn,
sshich like all phints breathes’in CO and gives off oxygen. Therefore,
increaseduse of renervablcbiomassfuels will Pa1~tiallyoffset the global
warmingeffect of burning gasoline.
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48. How longdoesit takefor increasedethanol usageto havean
impact on carbonmonoxidelevels?

Theresultsareimmediate,anddirectlyproportionalto the percentage
of oxygenin the fuel.

p~i~i

52. Why don’t we usefuel ethanol, insteadof a 10% blend?

Brazil wasableto operatenearly halfof its carson fuel ethanol,hut it

would be neithernecessarynor practical to do it here at this time. Most

enginesneedmodification to run on pureethanolandcold startingwould
be aproblem.Fortunately,a 10%levelrequiresnoenginemodification,yet
still makessignificantimmediatecontributionstocarbonmonoxidereduc-
tion.

49. Doesan ethanol blend burn cleanerthan a premium gasoline?

Many premium gasolinesare ethanol blends. If gasolinecontains
oxygenit will burn cleanerthananon-ethanolgasoline.Premiumgasoline
is no cleanerthangasolineof a loweroctane.

50. What is the differencebetweenethanolandmethanol?

They are bothalcohols. Fthanol is krrnentedalcohol, also usedas

beveragealcohol,madeprimarily from grain but may also he madefrom
starchor sugarfrom potatoes,cheesewhey, sugarbeetsor even from the

cellulosein forestproductsor wastepaper. Methanol is usuallymadefrom
naturalgasorcoal, andisalsoknown as“wood alcohol.“ Methanolis highly
corrosive,morevolatile than ethanol,andcanbe damagingto plastic and
rubber fuel systemcomponents(elastomers).Becauseof its abundance,
methanol will probably he usedas a fuel in the future, hut it is not as

environmentallyclean as ethanol, is not renewable,and is largely an
importedproduct.

51. What areETBE andMTBE?

Ethyl Tertiary Butyl Ether (EFBF) and Methyl Tertiary Butyl Ether

(MTBF) are both high octane,low volatility ethers. They are madeby
combiningalcoholwith isohutylenefrom oil refineries.MTBEwaspreferred

by major oil companiesand hasbeenthe largestselling oxygenatein the
world while ethanolis second.Recently,MTBE hasreceiveda greatdealof

negativepublicity becauseof watercontaminationproblemsin areaswhere
it is used. MTBE hasbeenbannedin California andIowa. The futureuse

of etherfor oxygenatesin gasolineis uncertain.

53. Do we needthe high-octanegasolinesthat the major oil

companiesarepromoting?

An octane number is a measureof gasoline’s ability to resist pre-
ignition, also known as “knocking” or “pinging.” If your vehicle doesnt

or ‘knock’ or if the manufacturerdoesn’tspecificallyrequireahigher
octane,thenregularor “87” octaneis all you need.A higheroctanegasoline
will notreducepollution orcontributeto increasedpowerormileage.Since

fewergallonsof high octanegasolinethan low octanegasolinecanhemade
from a barrel of crudeoil it is actuallywastefulto useunnecessaryoctane.

54 Doesan ethanolblend requirespecialhandling?

Only in specialcircumstances.The gasolinemarketershouldpump
any accumulatedwater from the storagetank,and adda final filter to the

dispensinghose beforeusing an ethanol blend for the first time. Since
seasonallyused small enginessuch aschainsawsandoutboardmotorsare

susceptibleto water contamination,it is also wise to checkthem for the
presenceof waterandremove all water beforeadding an ethanolblend.

Theseprecautionsarenothingmorethangoodhousekeepingpractices,but
adheringto them will assureoptimum performanceof anethanolblend.

5 Ho~ mu F eti a i I cc w~~et ~r n e i h ~l

~I~heindustryaveragefuel ethanolyield is over2.5 gallonsperbushel.

In addition the processcanyield 15-18 poundsof high protein livestock

feed,1 6 poundsof carbondioxide fhr beverageor refrigerationuseandup
to 2 poundsof cornoil canheextractedfrom eachbushel.



56, Will increasedethanolproductionaffect the priceof soybeai
mealandthe profi ability of growing soybeans?

Since increasedethanol production will mean increaseddistillers
grains andgluten feed production,the initial responseof the proteinfeed
marketmight he towerprices. The likely farmerreactionwould heto plant
morecornandlesssoyheans.I armersgenerallyrealizethat theywill benefit

any time theyincreasetheir market for anythingthey grow. With Eastern
Europe,Asiaand the I ormerSovietUnion openingtheir bordersandtrying
to upgradetheir standardof living, there is great potential for increased

us estockfeedingand greaterdemandfor high protein feed.

Iant

Thewet mill processsoaksthe cornkernelsuntil the componentsare
able to be separatedmechanically. She germis removedfor corn oil, the
starchis removedfor industrialor food usesor convertinginto sweeteners,
ethanol,degradableplastics,proteins,pharmaceuticalsor a varietyof high

valueconsumerproducts. ihe remaining60% proteinglutenmealand2 1 %

protein gluten feedsare sofd on the protein market. A new product has
recently been deseloped that combineswith road salt to improve the
effectivenessof, andreducethe corrosionresulting from its use.

ThedU mill processgrindsthe corn to a flour and the entireproduct
goes throughthe fermentationprocedurewherethe starchis converted to
ethanol.After the ethanolis distilled off, the remainderis driedandsoldas

a 28% proteinproductcalled Dried DistillersGrainswith solubles(DDGs).
There is a greaterrange of productsthat can he madein a wet mill and
thereforethe potential for a morestableincomebasethana dry mill. She
cost to build andoperatea wet mill plant, howeveris much higher.

58, Can ethanolhe madefrom off-gradeor damagedcorn?

Yes. Dependingon thenatureandextentol the damageto thecorn the
ethanolyield may he reducedand the valueof the distiller’s grains may be
affected. A lowerprice paid for the damagedcorn by the ethanolprocessor

may offset the reducedvalueof the endproducts.

60. Is it true hat t takesmoreenergyto produ ‘e agallon of

ethanolthan is containedin that gallon?

No, it is not true. A USDA studydeterminedthat 1 .24 Btu of energy
is producedfor every Btu expendedin the productionof ethanol. This is

comparedwith about.8 Btu of gasolineproducedfor every Btu expended
to createit. This meansthat a Btu of fossil fuel usedto createethanolyields

1 50% morelic1uid luel energythana l3tu usedto producegasoline.

6 Can ethanolonly be made1 o ii c rn~

No, ethanolcanbemadefrom productsother thancorn. Corn is the

predominantfeedstock todaybecauseof chroniccornsurpluses,low prices

andwideavailability. Othergrains,plussugarbeets,potatowastesandcheese
wheyare currently being usedwhereavailableandcompetitivelyphced.

It is also possibleto convertcellulosematerialsto ethanol. Cellulosic
materialsincludegrasses,trees,cropresidues,wastepaperandevenmunici-

pal solidl waste! Cellulosero ethanolis currentf) toocxpen~ivcto compete
with cornasa feed stockbut newtechnologiescould makeit a commercial
reality within the next decade. Ibis would meannot only havinga greater
supply of clean burning, renewableethanol hut would also reduce the

volume of wasteenteringour landfills.

62. WFa is Irk o~ it or~kerrel after tie e ha iol is reiroved?

Onl) the starchis removedfor ethanol,so all the protein, vitamins,
minerals,andfiber, andsomeof theenergyremain. Thisis averynutritious

humanor livestock food.

63. How much does he eo n i icreasein value after processing
into etharol and DDGs?

When one processescorn to ethanol, the initial value of the corn

normallydoubles. A $2.00bushelof corn,may he processedin an ethanol
plant to produce$1 .00 worth of f~edand $3.00worth of fuel.

59. Can allatoxin eontairinatedor othercontaminatedcornbe

usedfo ethanolproduction?

Yes, but thereare limits on the rise of the distillers grains if tracesof
contaminantsremain. Great care should he takento insure that a feedf

prodluctmadefrom contamiiatedcorn is safe.

64. DoesMinnesotagovernmentsupportethanol?

It d ertainly does! Both the Governorand the Legislaturecontinueto
support legislation that successfullyexpandedboth the marketingand
productionof ethanol.SeseralMidwesternstateshavecopiedMinnesota’s
ethanol initiatis es.



65,What is the economicimpact of the Minnesotaethanol

industry?

To date,Minncsotahas14 cthanolplantsthatwill produceabout200

million gallonsof ethanol. ~ihis industrywill addfrom 350to 550million
dollarsin economicbenefitto the stateeachyear. Many supportjobs were
createdin the trucking and service industries. An economicanalysis
availablefrom MinnesotaDepartmentof Agriculture detailsthe benefitsof

ethanolproductionto Minnesota.

66. What is the marketfor ethanolin Minnesota?

In 1998,Minnesotamotoristsbought2.4billion gallonsof gasoline.If
this wasall 1 0% ethanolblend it would provide a marketfor 240 million
gallonsof ethanol,or 90 million bushelsof corn.

67. Doesthis meanthat Mm iesot’ fern erswould increasecorn
ii ~oduction?

Minnesotafarmersnormallyexportnearly400million bushelsof whole,
unprocessedcornperyearout-of-state. Becauseof ournorthernlocationand
heavydependenceon export markets,state farmersoften receivethe lowest

cornpricesin the nation. Continuedlow crop pricescanlead to desperate
measures,possiblyplantinglandthatwould otherwisebeleft in sod. With an
increasein thelocalpriceofcornandmoreprofitability farmersmightshift acres
from anothergrainor foragecrop ratherthan farm marginalland.

68 D~dit n al’e se ise to locat c barol ola its in Minnesota~

It certainly did! Minnesota is at the wrong end of both the energy
pipeline and the grain pipeline. We export $1 billion of raw corn, and
import over $1 billion of liquid fuel for gasolineeachyear. By processing

surpluscorninto ethanol,wecreatedjobs,andeliminatedcostlyoil imports.

69. Whoow is the cw ci aro plan s i i Mm esoa.

Twelveof fifteen ethanolplantsare farmerownedcooperatives,which

have 300to severalthousandindividualinvestorseach.FarmerownedNew
GenerationCooperativesreturnprofitsto thefarmersandhelpmaintainthe
economicviability of rural communities.

70. Arc dri’d distillers grairs (DDG ) availablefor useby the
local livestock farmers?

Yes,they are. Any excesssupplieswould heshippedto otherstates,or
exported from the U.S.

71. If ethanolcostsmoreto producethan gasoline,why should
wepromote anduseit?

Thereare manyreasons. The marketpriceof gasolinedoesnotreflect
any externalcosts,suchasincreasedhealthcare costsdueto air pollution,

the military costs of insuringaccessto Middle East oil fields, andthe $50
billion contribution that importedoil makesto our tradedeficit. A U.S.
CommerceDepartmentanalysisshows,for every billion dollars the L .S.
paysfor oil imports,we lose 25,000jobs. Domesticallyproducedethanol

addsvalueto grain,createsjobs andenhancesour economy. If thesecosts
were addedto the retail priceof gasoline,it would cost much more than
ethanol.

Technologyis rapidly developingto makeethanol out of cellulose.
This will allow wastewood, energycropsand solid wasteto he madeinto

ethanol.It is importantto createamarketdemandforethanoltodaytodrive
continuedresearchon less expensivesourcesof ethanol. The starchfrom
corn could then he diverted into many more environmentally friendly
industrialusessuchasdegradableplastics,packingmaterials,andpharma-

ceuticals.

72. Wha is the liture fo F-85 cars?

E85 (85% ethanol/I5% petroleumgasoline)is a new, cleanermotor
fuel. h85 is usedin flexible fuel vehicles(FFVs) that run on any mix of
gasolineand up to 85% ethanol. As of 1311 1999, 25,000 FFVs were
registeredin Minnesotaanadditional 45,000are expectedby mid-2000.
For model year2000,8 FFV pickups,sedansandminivansareavailable

from Ford,Mazda,GM andDaimlerChrysler.Moremodel announcements
are expectedin early2000. EFVscost no morethangasoline-onlymodels.
Marketingof P85andFEVs will focuson the Twin Citieswhich hasbeen

selectedas a national E85 pilot market.

The Twin Cities will have 30 E85
refuelingstationsby spring2000 with 10
morelocatedacrosssouthernMinnesota.
For information,contact: MinnesotaE85

Project at 1(800)642-LUNG or
www.alamn.org or the Departmentof
Commerceat (651) 297-5648.

20. 21.



Storing Gasoline?
Keep it Tightly Covered, C~ean,P~,

Questionshavebeen raisedabout the storageof ethanol blends
duringthe oil season. 1he basicsof gasolinestorageare the samewith
orwithout ethanol.Althoughsomegasolinesmayremainstablein excess
of 90 clays you won~tknowfor surewithout a chemicalanalysisof the
product. 1 hree main issuesto considerin the storageof gasolineare:
weathering,moistureand oxidation

Weatheringhasto do with a gasolines‘volatility”, or tendenc>to
evaporate.(jasolinestoredfor longperiodscan losevolatile components
resultingin “cold start’ and“warm up’ problems. if possible,provide
shadeto keepyour storagetankcool. The volatility oF the gasolineyou

buychangesconsiderablyin mid Septemberandagainin earlyMay when
refinerschangetherecipeto improvecoldweatherstartupsin winterand
to prevent“vapor lock” in summer. Usingstoredgasolinepurchasedin
fall orwinter (with avaporpressureof 14pounds)could causevaporlock

problemson a hot springday. Using storedsummergasoline(with a
vaporpressureof 0 pounds~will makeyour snowmobilehard tostarton
a cold winterday. Ethanol blendsdo not changethe basicsof managing
fuel weatheringandvolatility problems.

Moisture contaminationusuallyis not aproblemuntil water“phase
separates”From thegasolineand falls to thebottomof the tank. Ethanol
blendsdo not drawmorewaterinto the tank. if gasolinemustbestored,
be surethecontainerhasno “water bottom” and iswatertight. Keeping
the tank full or shelteredFrom weatherwill minimize “breathing” and
condensationon tankwalls, in mosttanksit would takemorethanayear
forconventionalgasolineto drawenoughmoisturefrom theairto “phase
separate”,much longer for ethanolblends. The mostcommoncausesof

water contaminationproblemsare introciucing ethanol blendsinto a
tankwith a waterbottomand faulty tanksor coversthat allow waterto
flow into the Fuel.

Oxidation is achemicalprocessthat reducesthe octanequalityof

the gasoline.Oxidation can leadto sludgeand acidic deposits,damage
of flexible partsand hoses,sticky rings andvalves,and poor carburetor
or fuel injectorperformance. According to the Societyof Automotive
Engineers,“The type of hydrocarbonpresentin gasolineis very impor
tant in terms of storagestahilit~or resistanceto oxidation of that
gasoline.” Somesmallenginemanufacturersactuallyuseaviation
gasolinefor factory fill and startupsince it is low in “oleFins”, gasoline
componentsthatoxidize easily. The new unit can thenbe storeduntil
shipment without concerns of oxidation. Olefins are common in
gasoline, so refiners normally use antioxidants to increasestorage
stability. But to protectall gasolineforseveralmonthsof storagein poor
conditionsma~not be practical. Mo5t gasolineis storedbriefly in cool
undergroundtanksandis usedin a few weeks. Moreover,the addition
of too much antioxidant can causeotherproblems. “Fuel stabilizer”

productsthat containantioxidantsshould be used in storedgasoline
accordingto labelinstructions.This, in additionto theavoicianceof high
temperatures,dirt andsludgedepositsand copperanywherein the fuel
system,will reducethe oxidation of storedgasoline.

Storageofgasolineis part of life in our“theater of seasons. It is difficult
to predict which gasolines(with or without ethanol)will store well for
monthsata timebut payingcloseattention to the abovementionedissues
will reduce your risk of storage problems.

If you have questionscall Ralph Groschen at 65 1-297-2223.

Coo~,and use a “Fue~Stabilizer”
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3. $950 million in total corn/ethanolplantproject spendingforThe M~nnesota Ethano’ construction andstartupcosts.

D ~ $370 million in privatesectorfinancing. (contingenton local~rogram equity capitol)

~ $180 million equity capitol raisedby 8,000farmers, local
businessesand towns.

The 20 cent ethanolproducerpaymentlegislationinitially provided ~ $260million worth of corn committedfor processingannually

thesecurityrequiredby lendersto risk investmentthe ethanolindustry. In by local farmers.

~ ~ ~ l~t~)Yyl~~c~::~de~~ ___________________________________________________________

competein the market with large agribusinessprocessors. Before this 1 To hwld new m ii ket foi the statesfargestci op (corn)
legislation becameeffective, ethanol production occurredonly in large
corporatemills outsidethe state. Minnesotacorn priceswereamongthe 2. To developcorn processing/ethanolproduction facilities in
lowest in the country. This was had for our farmersbut might be an Minnesota.

advantagefor local processing. 3. To increasethe numberof New GenerationFarmerCoops(NGC).
Although theseventureshavebeensuccessfulto date, marginshave (Seeotherside of page)

beensqueezedhy periodsof recordhighcornpricesandlow ethanolprices.
It is hopedthat tenyearsof p~ymcntswill allowplantsto i etiic debt expand 4 To i eplaee10% of importedpeti oleum we use for gasoline ($100

theirproductbaseandwithstandthe intensecompetitionandprice lluctua- million/yearvalue)
tionsof agriculturalandpetroleummarkets. In spiteof the factthatuniefue 5. To help the Twin City Area meet EPA standardsfor carbon
aspectsof the ethanol industry required these incentivepayments,the monoxide.

ethanolinelustry will contribute$350million netannualbenefitto the state __________

overandabovethe cost of paymentsmacic. ____________________________________________________________________________
Sincelow farm commoditypricesare common,thesenewcornplants

may representa newstrategyfor the long-rangeprofitabilityof farmersand 1. 136 million bushelsof corn (17% of MN. crop) canbe madeinto

farm communities. Vertical integration from the bottomup could allow ethanoland otherproducts.
farmersto participatein the moreprofitableendof agriculture. Promoting 2. Minnesota’s1 5 plantswill produceover200 million gallonsof
ii mci investmentsin theprocessmg~inclmarketingof othei ci opsm~iynot cth~inol/ycrn

requirethehigh level of statefundingasdid ethanol.But if suchinitiatives
3 Twelveof Mmnesotis 15 ethanolplantsaie NGCs

are successful,they could reelucethe needfor continual funding of farm
crisis measuresandallow farmersto makeit on their own. 4. 200 million gallons(about 9%)of our gasolineis being replacedby

ethanoleachyear.

5. The CO non-attainmentstandardhasnot beenviolated in the Twin
CitiesSince Nov. ‘92, whenthe federal oxygenatedFuel program

1. The oxygenatedfuel statute(MS~239.79i)ree1uiredstatewideoxy- beganandethanolwasused.

fuel use(10/1/97),

2. Theethanolproducerincentive(MSS41A.09)providespaymentsfor

ethanolproduced,
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New
Capacity Million Generatha Start
Millio Bushel. Co~op* 1. ~

1’i it i n~(aine (aIIm s/y Cornlyr nbers Year

Marshall (MCP) . 30 . 12.0. 4,000 . 1988

Morris (DENCO) 15 6.0 280 1991

Win nebago(Corn Plus) 20 8 650 1994

Winthrop (Heartland) 16 6.4 502 1995

Benson(CVEC) 19 7.2 650 1996

Claremont(Al-Corn) 17 6.8 358 ~996

BinghamLake (Ethanol2000) 1 5 6.0 244 1997

Bulialo Lake (MN. Energy) 12 4.8 325 1907

Melrose (Kraft) 2.6 cheesewhc) .. (private) 1986

Dunclas(MN CleanFuels) 5 cheese\vhe) .. (private) 1992

Preston(Pro-Corn) 16 6.4 170 I 99$

Luverne(Corn-erStone) 16 6.4 201 1998

Little Falls (CMEC) 16 6.4 $54 1999

Albert Lea (Fxol/Agri Resources) 15 6.0 496 1999

TOTAL 210 82.5 8,730

Plants now under construction:

St. Paul(MinnesotaBrewing) 1 5 6.0 (privale) ... 1999

TOTAL 225 88.4 8,730

New C~cncrat1011 1 al merC o ~is(Nt~C’)arc designedto:

1) he ~ c hosedor built h) farmersto proec~mcinhci d lOps,

2) ieturn morc casht bancrop marketvalue anti piovlde a i cturn on the arnie

HiveSt Iii C lit

P he controlled liv farnici hoaicI membersensuringthat memberprofits aft a top
priorit 5.

N4C P canalsogrind4h,000,000hin. oftornfor starth, sweetenersanti oWei products.
I berefore,total milling capacit) in Minnesotasviii be 1 3P,000,000tin 01 17% of tlic
states avetagediop.

t’rucc~,’ingcernptiduts msleado! CXpOnhilgrl\V00l 111011., ilitin
douhici, he aloetat cadi bushel. In ,nk!itiiaii no toe! ethanol, cmi plants

rod1.1cc Inol~ t I ion (1 ~().000 tOllS it ho gli prol i’ n Its Ciii )clx I i’ed pt

industrialethanol,staich ssscctenelsandcarbondioxoic.

• ~

Year

FY 94*

Production

41 mm gal.

~I~a1r

MN

120

ii

Demand

mm gal.

—~ii~

% MN Ethanol
ProducedHere

33%of total

FY 98 121 mm gal. 180 mm gal. 67%of total

FY 99 162 mm gal. 200 mm gal. 80% of total

GOAL 240 mm gal. 240 mm gal.

1’~94 =.flscol yeor 94 endf ng June30, 1994

NOTE: mm=one million

100%of total

Q & s to
99 2011

7911
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PROPERTIES OF COMMON GASOLINE COMPONENTS

BLENDING RENEWABLE AUTOMOBILE MAX. OXYGEN
OXYGEN OCTANE REID VAPOR OR FOSSIL WARRANTY CONTENT AFTER
CONTENT NUMBER PRESSURE FUEL STATEMENTS BLENDING

ETHANOL 35.00% 113.00 20 Psi renewable up to 10% 3.50%

METhANOL 50.00% 116.00 60 PSI fossil up to 5% with 2.50%
cosolvents.

ETBE 15.50% 111.00 4 psi partially up to 17% 2.70%renewable

MTBE 18.20% 109,00 8 PSI fossil up to 15% 2.70%

BUTANE 0.00% 93.00 60 PSI fossil limited by 0.00%
volatility

BENZENE* 0.00% 97.00 3 PSI fossil N/A 0.00%

TOLUENE* 0.00% 102.00 1 PSI fossil N/A 0.00%

XYLENE* 0.00% 109.00 .3 PSI fossil N/A 0.00%

UNLEADED 0.00% 85/95 9/15PSI fossil yes 0.00%
GASOLINE

* Knoll,! o,~1/ic 13/X group of oro,noI1(~ Somemnanu/oclurerssoyto moid ,ncthano/entirely, c/meekyourowner’smanual.




